The Challenge
ࡗ Medicine is facing unprecedented challenges brought about by the massive expansion of biomedical and technologic knowledge, the increasing demands placed on health care delivery by the psychosocial circumstances of the patient and the scope of unpredictable changes occurring in the organization and financing of medical care.
The first-year class of 1999 will be an average age of 48.5 years old in 2020. They will be at the height of their medical careers. As future practicing physicians during the early decades of the 21st century, these and later students must be in the position to fully assimilate these inevitable transformations into optimum medical care.
Guiding Principles
ࡗ The mission of the school is to provide students with a solid foundation for continuous scholarship and dedicated service to patients and society. ࡗ The school must examine the knowledge, competencies, skills, and attitudes that the students should acquire during their medical training in light of the changes that are transforming the practice of medicine. ࡗ The school must assess its objectives and teaching methods to ensure that the curriculum is providing the skills needed for lifelong learning.
Timeline for Curriculum Renewal

1994-95: School-wide strategic planning process.
The objectives of the strategic planning process were to address the missions, goals, and objectives of the institution and recommend strategies for education, research, patient care, and public service. The strategic plan included four major recommendations for education:
ࡗ The school should undertake review and renewal of the medical student curriculum to ensure its relevance for educating the physician of the future. ࡗ Major investments should be undertaken in information technology. ࡗ A more effective reward system for teaching should be established. ࡗ A broadened educational mission should be endorsed that formally recognizes the entire spectrum of educational programs.
ing principles that would underlie the curriculum-renewal process. The members were faculty, students, and administrators. Leadership for the task forces was provided by members of the CEP. The task forces made a series of recommendations that addressed (1) competencies, attitudes, skills, and knowledge of graduates; (2) teaching methods; (3) course objectives and assessment methods; (4) topics requiring greater emphasis; and (5) mechanisms of curricular oversight. The summary report set the stage for detailed review of the curriculum and development of specific proposals for reform. September 1997 -May 1998 : curriculum assessment and formulation of proposal. Based upon the work of the task forces, the CEP embarked upon a detailed study of the curriculum. A questionnaire was administered to the instructors of record of all courses and clerkships to gather specific information about educational philosophies, teaching and evaluation methods, expectations of student workload, coverage of underemphasized topics, teaching effort, and resources needed to accomplish teaching objectives. Task forces composed of faculty members and students were formed to recommend optimal methods of student assessment, course and faculty evaluation methods, and course/clerkship organization. A separate task force administered and analyzed the questionnaires. A student task force composed primarily of third-year students discussed and reported on a variety of approaches for curriculum renewal and ways to improve advising systems.
Following extensive deliberation by the CEP, the following series of specific recommendations for curriculum reform were formulated, with the intent that these would be presented to the faculty at a second retreat.
ࡗ Develop an interdisciplinary, longitudinal, case-based, small-group discussion course spanning all four years of the curriculum. ࡗ Develop service-oriented, clinical selectives designed for first-and second-year students. ࡗ Reexamine current requirements for clerkship experiences in orthopedics, urology, physical and rehabilitation medicine, ophthalmology, otolaryngology, neurology, and emergency medicine. ࡗ Integrate individual courses in patient evaluation, physical diagnosis, and psychiatry. ࡗ Identify mechanisms to incorporate each of the ''underserved subject areas'' identified by faculty into the curriculum. ࡗ Identify and eliminate obstacles to curriculum development and teaching excellence.
April 1998: by-law changes regarding curriculum governance. Extensive changes were made to the by-laws, which provided clearer definition of the responsibilities of curriculum oversight, charging the CEP with the responsibility to define the goals, objectives, and structure of the curriculum, including the competencies, attitudes, skills, and knowledge expected of all students.
June 1998: the second curriculum retreat. The objective of the second curriculum retreat was to provide an opportunity for participating faculty and students to discuss in greater depths the principles guiding curriculum review and reform and to consider the specific recommendations stated above. There was consensus on the principles guiding the curriculum reform, and the participants strongly supported further development of the individual elements. The participants also recommended that the school expand the advisor system to encourage student self-assessment and career counseling and develop more reliable assessment instruments for evaluation of student performance, teaching, and course efficacy in order to monitor the impact of curriculum changes.
September 1998-January 1999: program development. The CEP formed a new series of task forces to further develop specific curriculum reforms through consultation with key faculty and instructors of record. The task forces met with small groups of faculty to discuss the proposed longitudinal course, underserved topics, third-and fourth-year clerkships, and first-and second-year patient evaluation and physical diagnosis courses. These deliberations laid the groundwork for identification of pilot programs.
January 1999: prospectus for curriculum reform. In January 1999, the CEP and its task forces presented to the faculty and administration a complete prospectus, the Prospectus for Curriculum Reform, which summarized the previous work, outlined the broad goals of the reform, and presented objectives and descriptions of specific pilot programs. The prospectus also identified resources needed to support renewal as well as potential problems in implementing the changes.
The main objectives of the prospectus are presented below.
Prospectus for Curriculum Reform
ࡗ Correct weaknesses in the curriculum.
• Clearly articulate, develop, reinforce, and evaluate those professional Competencies, Attitudes, Skills, and conceptual Knowledge (CASK) that are essential for the development of competent and compassionate physicians.
• Resolutely promote student responsibility for self-directed learning in order to better prepare graduates for lifelong professional development and critical thinking.
• Stimulate broader faculty interest, collaboration, and communication in the overall educational program to ensure effective integration, flexibility, and depth of the curriculum.
• Develop an internal mechanism to facilitate the effective incorporation of currently underemphasized topics and experiences relevant to students' preparation for the practice of medicine. ࡗ Strengthen institutional support and recognition for teaching.
• Clarify the teaching expectations associated with each type of academic appointment.
• Work with department chairs to clearly delineate and communicate the teaching expectation associated with each faculty appointment and provide faculty with the critical supports and resources needed to fulfill their teaching responsibilities.
• Develop an effective and equitable tracking system to ensure that teaching expectations are met in terms of both quantity and quality.
• Create an effective mechanism to accurately evaluate and document teaching performance for the merit and promotion review process.
• Recognize, encourage, and reward outstanding teaching efforts by individual faculty members and departments. ࡗ Promote educational excellence.
• Stimulate interdisciplinary faculty interest and participation in curriculum planning and development.
• Encourage faculty development and leadership in the areas of teaching and evaluation methods.
• Provide a network of educational supports and resources for curriculum assessment and development.
• Promote and support faculty research in medical education.
• Focus activities described above within the Center of Excellence for Education, which will serve as an intellectual forum for educational planning and evaluation. ࡗ January 2000: curriculum reform pilots: Two of the pilot programs described in the Prospectus were implemented in January 2000. The case-based longitudinal course, ''Application of Medical Principles,'' was instituted as a requirement for a single quarter in the second year, and a cohort of third-year students took this course as an elective in conjunction with their required rotation in women's health. The clinical selectives course, ''Doctoring,'' was taken as an elective by 30 first-year students. These pilot programs are currently being evaluated in conjunction with further development of the other initiatives outlined in the Prospectus. Updates on curricular reform initiatives at UC Davis are available at ͗http://flexner.ucdavis.edu/͘.
ࡗ Changes have occurred with the appointments of a senior associate dean for educational affairs and an associate dean for curricular affairs. ࡗ The Office of Curricular Affairs (OCA) is charged with monitoring the curriculum and with presenting to the faculty curriculum committee (CEP) suggestions for improvement.
Office of Education
ࡗ The Office of Curricular Affairs was established in 1993. ࡗ The existence of the office led to significant curricular changes, including the complete restructuring of the third year, which is presently taking place. ࡗ The office developed new courses and suggested to the faculty curriculum committee (CEP) the discontinuation of others.
Budget to Support Educational Programs
ࡗ There is a budget to support the educational programs, established about seven years ago. ࡗ The sources of funding are the college of medicine and directly through the university as result of a special fee charged to all students attending medical school.
Valuing Teaching
ࡗ There is a formal faculty development program for residents but there is not one for faculty. ࡗ Several faculty development seminars have been held. ࡗ In addition, every year before the academic year begins, several courses hold special sessions for faculty. ࡗ A special track for the clinician educator (Clinical X) has existed for a long time but has only recently been implemented.
ࡗ Funding is now provided by the dean's office for support of this faculty effort.
CURRICULUM RENEWAL PROCESS Learning Outcomes
ࡗ The school does not have ''global'' learning objectives, but every course has its own learning objectives. ࡗ The students must pass a comprehensive exam before graduation. This exam uses standardized patients, and it is based on our experience with the Southern California Macy's project.
Changes in Pedagogy
ࡗ The major changes have been the decrease of didactic teaching and the increase of small-group sessions. Several courses are now taught in small-group sessions exclusively. ࡗ Also, there is more exposure to evidence-based medicine. ࡗ There is more emphasis on applied knowledge, i.e., how students use their knowledge to address a particular clinical situation. Several clerkships are standardized-patient exams to emphasize the importance of the application of knowledge.
Application of Computer Technology
ࡗ Students are not required to own computers, but recent surveys show that more than 80% of them own and have significant experience with computers.
Curriculum Review Process
ࡗ Every course in the college of medicine undergoes a summary review every year. If the summary review reveals problems, the course is evaluated in depth.
ࡗ An ad hoc committee is appointed to review the course. The committee is properly staffed by Educational Affairs. The committee chair is encouraged to visit other schools or to bring in outside scholars who can help in the process. ࡗ Several courses go through an in-depth review every year. ࡗ The decisions after review have ranged from minor correction (the psychiatry clerkship) to discontinuation of a course (musculoskeletal). ࡗ The curriculum renewal process started in 1993 and is ongoing.
ࡗ The barriers have been the typical barriers encountered in other schools: ''it is not broken''; ''our students passed the USMLE.'' ࡗ New barriers have been the increased emphasis on clinical and research productivity required from our faculty. ࡗ Centralization of several educational units has led to budgetary savings, and funds through grants and contracts have been made available. ࡗ Perhaps the most important factor is the serious commitment from the dean's office.
ࡗ In 1992, the elected faculty governing body of the UCLA School of Medicine reformulated the curriculum committee to create a core of faculty members committed to an institutional rather than a departmental perspective on medical student education. Student representatives and administrators round out the team. ࡗ One of the first actions of the new Medical Education Committee (MEC) was to develop an educational mission statement to guide the review and oversee the ongoing improvement of the curriculum. For more information, see ͗http://www.medsch.ucla.edu/som/mission. htm͘.
Office of Education
ࡗ In 1992 the dean established the Center for Educational Development and Research (ED&R) to provide instructional coordination, curriculum design, and faculty development resources for the faculty.
Budget to Support Educational Programs
ࡗ Several years ago, the University of California implemented increased fees for professional school students across the system. ࡗ This new funding source was designated for education and has supported much of the innovative programming at the UCLA School of Medicine in the past four years. In particular, it was used to fund the development of instructional technology initiatives. ࡗ The funding is now being used to support a portion of the costs associated with curricular planning and implementation for the three new phases of the curriculum.
Valuing Teaching
ࡗ In 1994, the Center for ED&R was charged by the MEC to develop and implement a school-wide course and faculty evaluation system. ࡗ The Faculty Fellowship in Medical Education is sponsored by the Center to assist educational leaders in developing competencies in curricular planning and program evaluation.
CURRICULUM RENEWAL PROCESS
Over the past eight years, the MEC has organized a wide variety of task forces and subcommittees in an evolving process of curricular change supported by the educational faculty and staff in the Center for ED&R.
Learning Outcomes
ࡗ A set of graduation competencies was designed and linked to the Educational Mission Statement with associated objectives for each year of the curriculum. See ͗http://www.medsch.ucla.edu/som/gradcomp.htm͘.
Changes in Pedagogy
ࡗ The Doctoring Curriculum was implemented. This is a required three-year, longitudinally organized set of courses focused on students' development of clinical skills within a biopsychosocial perspective including problem-based learning, standardized patient exercises, case discussions, and community preceptorships. ࡗ Recently a set of videotape vignettes on the culture of medicine has been developed to prompt the discussion of issues of professionalism. ࡗ First-year course directors cooperated in reducing course hours to implement a year-long interdisciplinary, problem-based learning course, Clinical Applications of Basic Science, to assist students in integrating and applying material from the lectures and laboratories in concurrent courses. ࡗ Students are required to research learning issues and post summaries of their reports on a tutorial Web site. ࡗ The second-year pathophysiology of disease course was restructured to include a series of multi-system case studies conducted in a problem-based learning mode to stimulate skills in clinical reasoning and the assessment of complex disease processes. ࡗ Grants from the Culpeper Foundation, the Arthur Vining Davis Foundation, the Whittier Foundation, OHSS, the National Cancer Institute, California Department of Developmental Services, and the AAMC have led to new curricular content in primary care, humanism, cultural competency, spirituality, nutrition, cancer prevention, developmental disabilities, and geriatrics. ࡗ A four-week clerkship in family medicine was instituted as a core requirement for all students, with lecture sessions on nutrition and other preventive medicine topics to increase students' experience in primary care. ࡗ In the surgery and obstetrics-gynecology clerkships lectures were replaced with case-based, small-group discussions to promote self-directed learning and the development of clinical reasoning skills.
Application of Computer Technology
ࡗ A Web presence for the curriculum was developed with multimedia, interactive learning and evaluation tools associated with the core courses and clerkships and a computer requirement to guarantee students' access to these materials for the purpose of building skills for lifelong learning. These initiatives have been made possible by the addition to the Center for ED&R of the Instructional Design and Technology Unit with educational and technical expertise and funding of faculty minigrants. ࡗ The first-year human nutrition and biochemistry laboratory was revised to engage students in the research and on-line publication of nutritional papers in order to learn skills in data collection, data analysis, library research, and writing. See ͗http://www.medsch.ucla.edu/som/ddo/ biolchem/nut-1998/index.html͘.
Changes in Assessment
ࡗ A clinical performance examination for fourth-year students was developed as part of the Southern California Consortium funded by the Macy Foundation to increase feedback to students on their clinical skills and generate data for curricular evaluation. ࡗ An OSCE testing the physical examination skills of third-year students was implemented in 1999 to provide feedback to students prior to beginning their clinical rotations and to evaluate the new clinical curriculum.
Curriculum Review Process
ࡗ The Center for ED&R and the Office of Student Affairs provide regular reports to the MEC on curricular outcomes. ࡗ Presentations include the results of USMLE scores, residency matches, the AAMC Graduation Questionnaire, the clinical performance examination, the curriculum survey, the Well-Being Survey, UCLA alumni surveys, course/clerkship ratings by students, and course-specific program evaluation studies. ࡗ An annual clerkship directors' conference provides another opportunity for faculty members to discuss curricular outcomes and plan curricular revisions. ࡗ In 1996, the MEC established the Curriculum Structure Task Force to consider whether and how the curriculum could be improved by a major restructuring.
• The report of this committee led to the adoption of a set of guiding principles and organizational constructs for the planning of a new four-year curriculum that includes three phases (described below). Over 200 faculty members have been involved in this effort to date. • Planning and implementation began with the principal focus on the clinical curriculum.
Future Goals and Challenges
ࡗ The new core clerkship phase for the third year will be implemented in the summer of 2000. This phase will begin with a two-week transition course, Clinical Principals. All of the required rotations will be completed within the ensuing 52 weeks. Other features of the core clerkship phase include:
• The organization of clerkship teaching around ''what is important for all physicians to know'' • Increased outpatient experiences in surgery, psychiatry, and neurology • More multidisciplinary teaching, e.g., shared sessions in psychiatry/neurology, internal medicine/family medicine, and pediatrics/obstetrics-gynecology • Centralized core lecture sessions and workshops on radiology and clinical skills to initiate each curricular block • More clearly stated expectations for students • More emphasis on the teaching and testing of physical examination skills ࡗ The college phase for the fourth year will be implemented in 2001 to provide more structure and guidance for the students' experiences during the fourth year. The mech-anism created to accomplish these goals is the academic ''college.'' • The college is a community of faculty and student scholars for the purpose of study and instruction incorporated within the school. The colleges will be the intellectual home for students in the fourth year. • Students will join one of four colleges based on career interests: primary care, acute care, applied anatomy, and medical science. The college will oversee 50% of the students' curricular time in the fourth year. ࡗ College activities will include:
• advising/mentoring activities • a block of instruction including current scientific findings with bench-to-bedside implications • a required scholarly project • required clinical rotations and recommended electives • a longitudinal experience in patient care or research • evening seminars of faculty and students ࡗ Planning has just begun for the new human biology and disease phase. This phase will occupy the first two years. It is intended to create a more integrated curriculum of basic and clinical sciences arranged in a sequence of blocks. Curriculum content, sequencing, and implementation are being planned by multidisciplinary teams of faculty and students. Implementation in 2002 is projected. ࡗ This phase will include:
• Four multidisciplinary blocks with each block teaching once in the first year and once in the second • A theme-based organizational structure rather than a series of discipline-or organ-based mini-courses course committee headed by a course chair. ࡗ The core course committees report to the Core Curriculum Committee (CCC), which is responsible for oversight of the required curriculum throughout the four years of medical school. ࡗ The CCC also is responsible for appointing core course chairs. ࡗ The school has an extensive elective curriculum with offerings in years one, two, and four in addition to a requirement for the completion of an Independent Study Project (ISP). ࡗ The elective curriculum and ISP are the province of the Electives Committee (EC). ࡗ Both the CCC and the EC report to the Committee on Educational Policy (CEP), which is charged with curriculum oversight on a broader level. ࡗ The CEP reports to the Faculty Council, the governing body of the School of Medicine. ࡗ The appointment of an Associate Dean with a strong interest in education who has hired others with educational training and skills to complement those of the faculty has inspired the faculty and administration to work more cohesively to provide curriculum oversight and innovation. ࡗ The associate dean provides continuity and institutional memory, and the members of her staff provide committee support. ࡗ The associate dean has convened quarterly meetings of both the preclinical and the clinical course chairs to discuss common problems and find solutions. A number of initiatives arising from these groups have been implemented by the faculty committees governing education. ࡗ The CEP has broadened its charge to include issues related to undergraduate admissions, academic promotion, and student life, in addition to overseeing the educational program. ࡗ Representatives from the committees dealing with these areas now sit on the CEP. This has allowed faculty a more comprehensive view of how the curriculum affects student recruitment, retention, and morale. ࡗ The CEP also is charged with oversight of graduate medical education and allied health professional education. ࡗ In the past several years, governance of graduate medical education has become more centralized and the CEP has become much more involved in the oversight of graduate programs. ࡗ The CEP has provided a forum for discussing the interrelationships of undergraduate and graduate education.
Office of Education
ࡗ Educational support is centralized in the Office of Learning Resources (OLR), which reports to the associate dean of curriculum and student affairs. Since 1990, the OLR has grown significantly. ࡗ Two new assistant deans for curriculum have been appointed to the office. ࡗ A standardized-patient program has been developed within the OLR. ࡗ Those individuals who provide administrative support for the core clinical clerkships and all major interdisciplinary clerkships now are funded through and housed in the OLR. ࡗ Computer support for education has expanded greatly in the past ten years, and individuals with both the technical and educational expertise to help faculty with computer-based education are very important members of the OLR. ࡗ An instructional design unit within the Learning Resources Center of the OLR has been developed and the work products of this unit have greatly enhanced the educational program.
Budget to Support Educational Programs
ࡗ The budgets to support the core and electives cur-
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ricula are centralized under the associate dean for curriculum. ࡗ Budgets are negotiated yearly with the vice chancellor. ࡗ Funding comes primarily from the state of California.
Valuing Teaching
ࡗ Teaching activity is required for promotion in many faculty series. ࡗ Over the past several years, emphasis on the demonstration of excellence in teaching for faculty promotion has increased dramatically. ࡗ A new series, Professor of Clinical X, has been developed and implemented to recognize outstanding clinical educators. This series carries the same privileges as the tenured faculty series. ࡗ At UCSD faculty salaries are negotiated by the department chairs with the vice chancellor on a yearly basis. ࡗ The associate dean for curriculum advises the vice chancellor regarding those faculty who make major administrative contributions to the educational program. These individuals have a portion of their salaries allocated from vice chancellor's office funds. For example, all the thirdyear core course chairs either have an FTE (i.e., derive their salary from state funds already) or receive the equivalent of half of an FTE for their contributions to the educational program. ࡗ The faculty physician medical group (which is responsible for allocation of clinical income) recently instituted the Primary Care Practice Plan, which allocates funds from the departments for time spent teaching medicine to undergraduates and house officers. ࡗ The school participated in the mission-based management program sponsored by the AAMC. Prior to the initiation of the program, the school had developed an algorithm for capturing educational activity and had made some progress in deciding how this activity would be rewarded. ࡗ The mission-based management concepts met with great resistance from some members of the faculty, which slowed the progress that had already been made by those faculty working on an educational model. ࡗ The school is now renewing efforts to find ways to more tangibly recognize individual teachers' contributions to the educational program. ࡗ UCSD has a number of both institutional and departmentally based faculty awards for teaching. ࡗ Faculty, housestaff, and students all have awards that they give on a yearly basis.
CURRICULUM RENEWAL PROCESS Learning Outcomes
ࡗ Each core course has defined learning objectives, and these are reviewed by the CCC when the course undergoes its required review at least every three years. ࡗ Recently, the third-year core clinical course chairs, together with the associate and assistant deans for curriculum, defined a set of core skills and competencies required at the third-year level. ࡗ The competencies were divided among the clerkships, and the core clerkships have been charged with assuring the competencies have been met. ࡗ The required fourth-year clinical practice exam (CPX), part of the Southern California Consortium for the Assessment of Medical Students, assesses the students' attainment of these competencies as a class and as compared with other Southern California medical schools. ࡗ Students' overall performances and individual weaknesses are reported to the core clinical course chairs for student remediation and curriculum changes within the clerkships.
Changes in Pedagogy
ࡗ Over the past ten years, there has been an increase use of small-group discussion, an increase in those discussions that use cases to introduce concepts to students, and a decrease in the amount of lecture time. ࡗ The faculty has introduced more group assignments and group-learning activities outside the traditional classroom setting as well. For example, instead of lectures on immunity or the immunocompromised host, the microbiology faculty provides students cases of patients with different infections and charges the students (who prepare in small groups) to discuss the pathogenesis of each infection, as well as the host defects that predispose the patient to the particular microbe. The students then present and explain their findings to each other. ࡗ Standardized patients (SPs) are used for both teaching and assessment throughout the curriculum. ࡗ Students are introduced to both real and standardized patients throughout the preclinical years.
ࡗ Students have a required OSCE, which they must pass, as a part of the Introduction to Clinical Medicine course in the second year. ࡗ The third-year longitudinal primary care clerkship uses SPs to teach about cultural competency and the thirdyear required medicine clerkship uses SPs to teach about pain management and end-of-life care. ࡗ The primary clerkship has a four-station SP ''assessment'' as a midterm exam midway through the third year. ࡗ In order to graduate, all students are required to pass an eight-station clinical practice exam using SPs at the beginning of their fourth year. 
Application of Computer Technology
Changes in Assessment
ࡗ The school has decreased its reliance on multiple-choice examinations in the preclinical curriculum, and workshops have been held to help faculty write better exam questions. ࡗ Faculty must observe every student performing both a number of complete histories and physicals and other selected aspects of the clinical exam during the Introduction to Clinical Medicine course. ࡗ Each student must turn in a ''Blue Book'' with faculty signatures indicating the completion of a number of required tasks in order to pass the course. ࡗ A similar process to demonstrate competencies and skills at the third-year level is currently being designed and implemented by each clerkship. ࡗ All students must pass a six-station OSCE to pass the Introduction to Clinical Medicine and proceed to the third year. ࡗ Computers are used for testing in a number of preclinical and clinical core courses. ࡗ Every student must be observed performing a complete history and physical by his or her attending physician during the core medicine clerkship. ࡗ All students must be observed performing relevant portions of the physical examination during all other rotations. A field for inclusion of these data has been added to all clinical evaluation forms. ࡗ The school has instituted standardized knowledge-assessment exams (the NBME subject examinations) in all of the required clinical clerkships where they are available. ࡗ There is a separate evaluation system for professionalism in our clinical clerkships. ࡗ There are two required clinical performance examinations, one in the middle of the third year for students' self-assessment of clinical skill progress and one at the beginning of the fourth year to assess attainment of core clinical competencies.
Clinical Experiences
ࡗ The school has an extensive clinical preceptorship program as part of the elective curriculum in the first two years. The preceptorships can be with full-time UCSD clinical faculty or with community faculty. ࡗ Preceptorships are available in all the primary care disciplines, surgical subspecialties, emergency medicine, hospice care, geriatrics, HIV medicine, radiology, anesthesia, etc. ࡗ Preclinical students, together with clinical students and faculty, staff three school-sponsored free clinics at schools and churches in San Diego as part of the elective curriculum. ࡗ For clinical students, there are myriad opportunities to practice in both university and community settings. The major teaching hospitals include a university hospital, a large community hospital affiliate, a Veterans Affairs Medical Center, a naval hospital, and a children's hospital. ࡗ Students have the opportunity to work at the Indian Health Center Hospital in Tuba City, Arizona. ࡗ Outpatient sites are equally varied and range from faculty practice clinics located in the community to local private practices staffed by volunteer faculty to the St. Vincent de Paul Shelter for the Homeless, which is staffed by UCSD health care providers. ࡗ In the past ten years, there has been a significant shift to teaching in the outpatient arena. ࡗ The faculty who teach in the required third-year longitudinal primary care clerkship are largely communitybased. ࡗ One month of the required three-month medicine clerkship is in the outpatient setting, and a number of both university and community sites participate. ࡗ All of the third-year core clerkships have a significant outpatient component. ࡗ During the six-week required psychiatry clerkship, students have the opportunity to work at the San Diego courthouse with a forensic psychiatrist. ࡗ There are fourth-year elective rotations (in addition to all the usual ones) at the San Diego Hospice and with the county coroner.
Curriculum Review Process
ࡗ A process for curricular review has been in place since the school's inception, and it continues unimpeded, although modifications and improvements in the ways core courses and electives are reviewed have occurred over the years. ࡗ Several years ago, UCSD had a series of educational retreats to which faculty and representative students were invited. These retreats focused on taking a broader look at our educational offerings. ࡗ A number of themes emerged, which led to the formation of four joint faculty-student working groups:
(1) increasing active learning, (2) enhancing clinical teaching, (3) improving evaluation of both faculty and students, and (4) enhancing faculty rewards for teaching. These groups produced many recommendations. ࡗ The major faculty educational committees were then charged with approving and implementing the recommendations. ࡗ Resources for the planning of the retreats came from the dean's office. ࡗ With the success of the educational retreats, it was decided that the school should embark on an overall strategic planning process that involved research and clinical areas in addition to the educational mission. ࡗ Unfortunately, this occurred at a time when energies were required for implementation of the recommendations from the educational task forces, which slowed that process. However, additional recommendations arose from the strategic planning process, and they are in the process of being implemented now. ࡗ Many of the recommendations made by the initial educational task forces have been implemented, and others of these initial recommendations are also in the process of being implemented. ࡗ Funds for implementing the changes are negotiated by the associate dean with the vice chancellor as the processes evolve. ࡗ Many of the recommendations relating to education stemmed from comments made by both the students and the faculty about areas for improvement. ࡗ The AAMC Graduation Questionnaire has provided a rich source of curricular information, and the school has been heartened to see improvements in areas measured by this instrument. ࡗ As a result of recommendations from both the Educational Task Force and the strategic plan, there has been increased emphasis on faculty development, with a total of 70 sessions offered in 1998-1999 in the areas of teaching and learning, research, leadership, and resources needed for academic success. This represents an increase of 50% over previous years, affecting over 150 more faculty per year. Our efforts in faculty development have been greatly enhanced through a grant that established UCSD as a National Center for Leadership in Academic Medicine (NCLAM). ࡗ The administration and presentation of these programs are through the Office of Learning Resources and the assistant dean for curriculum. Participation and feedback have demonstrated that these programs are very well received. ࡗ This receptiveness represents a major culture shift within the institution. ࡗ There are faculty committees charged with ongoing review both at the course level and at the broader policy level. Their continued vigilance and input are integral to the educational program, and they have catalyzed a number of changes.
Future Goals and Challenges
ࡗ Issues of resources for both undergraduate and graduate medical education will still be major problems that will need to be addressed in the next five years.
ࡗ The impact of technology on education and using technology to advance learning will also be major topics of discussion. ࡗ Reducing medical errors and enhancing patient safety through better training at all levels will also be a major focus of our efforts in the coming years. Figure 1 .) ࡗ A streamlined structure is being created to plan and implement the new curriculum. ࡗ A single steering committee will oversee the block course committees for the first two years; another will oversee the clinical years.
Office of Education
ࡗ The Office of Medical Education was created with the arrival of the vice dean for education in 1997. ࡗ The office is responsible for faculty development, curriculum development, instructional technologies, and educational evaluation and research.
Budget to Support Educational Programs
ࡗ With the arrival of the vice dean for education, all of the budgets for education were centralized. ࡗ The budget is funded by state funds and resources provided by the dean.
Valuing Teaching
ࡗ A new program without walls is being created to support and reward teachers in the medical student education program. ࡗ The Academy of Medical Educators is a highly selective, honorific organization that promotes teaching excellence. ࡗ It is anticipated there will be 30 endowed chairs to support the core teaching faculty over the next five years.
ࡗ The academy will provide instructional improvement grants to faculty members involved in curriculum reform.
CURRICULUM RENEWAL PROCESS Learning Outcomes
ࡗ In 1998, the curriculum committee adopted a set of outcome learning objectives for the MD curriculum. ࡗ Outcome learning objectives for UCSF graduates include
(1) a capacity for self-evaluation and moral reflection to sustain a lifetime of responsible, committed, and compassionate practice of medicine; (2) a commitment to continued learning and to teaching patients and colleagues; (3) an understanding of the scientific foundations of medicine, with particular attention to common diseases and life-threatening emergencies; and (4) a mastery of the core clinical skills needed to evaluate and care for patients. ࡗ Thirty outcome objectives were written and clustered under these goals.
Changes in Pedagogy
ࡗ Over the past decade, the trend has been to decrease class time, increase small-group learning, and increase the use of clinical cases. ࡗ Some use of problem-based learning was also introduced in several courses.
Application of Computer Technology
ࡗ Currently a few courses use instructional technologies. ࡗ In the next two years, every course in the new curriculum will be Web-based and use new technologies.
Changes in Assessment
ࡗ Progressive and integrative evaluation will be part of 
Clinical Experiences
ࡗ Early clinical experiences were introduced throughout the first two years' curriculum in 1995. These experiences occur in longitudinal preceptorships in primary care settings. ࡗ The clinical experience is complemented by an interdisciplinary course on clinical skills and professional development. ࡗ A six-month longitudinal ambulatory clinical experience was initiated in the third year in 1999.
Curriculum Review Process
ࡗ Timeline for Curriculum Renewal • Curriculum reform began in 1998.
• Recommendations will be implemented for the class entering medical school in September 2001.
• Changes to the clinical core structure and requirements will be implemented in July 2000; an earlier beginning to the clinical core will debut in 2003.
• The curriculum will comprise three phases: Essential Core, Clinical Core, and Advanced Studies. • The Essential Core will change the current parallel departmental basic science courses to eight integrated block courses, each with a set of key cases.
• In addition to the longitudinal clinical skills course (above), block courses will include: prologue; major organ systems (heart/lungs/kidneys); cancer; brain, mind, and behavior; metabolism and nutrition; infection, inflammation and immunity; life cycle, and consolidation cases. Medical anthropology, behavioral sciences, health policy, epidemiology, and preventive medicine will all be integrated across the eight blocks.
• Clinical Core requirements will be reduced to 44 weeks, will include elective time, and will begin and end in late spring.
• In addition to an introductory ''preparation for the clerkships,'' four one-week intersessions (integrated classroom instruction) will be introduced between clerkship blocks for the whole class.
• Advanced Studies will include advanced clinical rotations, blocks for scholarly research and learning teaching skills; selectives in advanced anatomy electives; and preparation for internship.
• The school has utilized an iterative process of innovative work accomplished in small design groups, alternating with presentations to broader audiences (department chairs, department faculty meetings, course directors, CCEP, faculty council), along with frequent dissemination through newsletters, e-mail, and the Web. Students are engaged and involved in every work group and committee.
ࡗ Resources needed:
• Basic science departments will continue to support stewardship of block courses in the Essential Core; clinical departments will do the same for much of the Clinical Core.
• Centralized support will be required for curriculum innovation and leadership for clinical and social/ behavioral science faculty working in the integrated curriculum, components of course administration, scheduling, electronic curriculum development, student assessment, and evaluation of the educational program.
ⅷ CALIFORNIA Loma Linda University
Loma Linda University School of Medicine
LEONARD S. WERNER, MD
Curriculum Management and Governance Structure ࡗ The associate dean for educational affairs coordinates the undergraduate medical education program. ࡗ The associate dean reports directly to the dean of the school of medicine. ࡗ The associate dean works closely with the curriculum committee, which is composed of faculty selected because of their educational expertise and interest. ࡗ The curriculum committee is charged with planning, managing, and evaluating the educational program. ࡗ There are three voting student members on the curriculum committee. ࡗ The associate dean for educational affairs keeps the curriculum committee informed about outcomes assessment. ࡗ Two additional faculty members work closely with the associate dean to help coordinate and manage the clinical educational program. ࡗ An assistant to the dean for information technology, a director for clinical skills development, and several faculty composing the clinical skills assessment lab support the associate dean. ࡗ The associate dean appoints the basic science course directors and the clinical science clerkship directors to their positions upon the recommendation of their respective department chairs.
Budget to Support Educational Programs
ࡗ The associate dean oversees distribution of support monies designated for the clinical science course directors to support their educational function. ࡗ The support monies are derived from student tuition dollars. ࡗ The associate dean determines the allocation of tuitionderived support monies for the basic science departments based on the quantity and the quality of teaching done by each department. The curriculum committee determines the quantity of teaching time. ࡗ The associate dean has a budget to run a clinical skills assessment program that consists of end-of-clerkship OSCEs and a school-wide, eight-case standardizedpatient exam.
ࡗ This budget is supported through tuition dollars and was established specifically by the dean for its designated purpose.
Valuing Teaching
ࡗ Over the past five years, an increasing number of faculty have become involved in medical student education through small-group active-learning/problem-based learning activities that run throughout the first year. ࡗ Each year a faculty member is honored as teacher of the year. ࡗ Past teachers-of-the-year evaluate other faculty having significant teaching loads. ࡗ Basic science course directors evaluate all faculty in their respective courses and forward these evaluations to the dean's office and the curriculum committee. ࡗ The dean uses student evaluations of faculty, course director evaluations of faculty, and master teacher evaluations of faculty as the bases for promotion and tenure.
CURRICULUM RENEWAL PROCESS Changes in Pedagogy
ࡗ The school offers a modified traditional curriculum using lecture, small-group discussion, problem-based learning, and computer-based learning activities, but the uniqueness of the educational program at Loma Linda relates specifically to its emphasis on whole-person care and the formation of Christian physicians. ࡗ As part of the whole-person curriculum, students examine the role of medicine as a partner with God and the healing of mankind and examine the knowledge, values, attitudes, and skills for maximizing the process of being a whole person as a physician. ࡗ Students investigate Christian medical ethics as applied to the personal integrity of the physician and the procedures for moral decision making in ethical problems facing contemporary medicine. ࡗ During the past five or six years, the curriculum has become considerably more integrated across department lines and much more directed at using outcomes assessment to determine changes in curriculum.
ࡗ By financially supporting basic science departments and clinical course directors, the dean's office has become more central in being able to influence curricular decisions and, more specifically, to implement curricular innovations.
Application of Computer Technology
ࡗ Students are not required to have computers but are entitled to receive loans if they desire to buy them.
ࡗ There are two computer learning centers in the school, one designated for basic science education and one for clinical science education. ࡗ The centers are supported by an assistant to the dean for information technology and a development staff of three people. ࡗ Computer software has been developed on campus to support teaching heart sounds in the physical diagnosis course, and various software programs have been brought in from outside sources to support teaching in a number of the basic science courses.
ⅷ CALIFORNIA University of Southern California
University of Southern California Keck School of Medicine
ALLAN ABBOTT, MD, JOEL SCHECHTER, PHD, AND DONNA ELLIOTT, MD
Curriculum Management and Governance Structure
ࡗ The school is undergoing major curriculum renewal, as described below.
Office of Education
ࡗ For many years there was an Office of Medical Education. ࡗ There is currently a Curriculum Office.
Valuing Teaching
ࡗ The school is presently not oriented to identifying faculty whose primary responsibility is in the medical student education program. ࡗ However, the Curriculum Office works with individuals from the respective departments, and therefore individuals whose primary responsibility is in medical education can be identified in that way. ࡗ The third-year required clerkships are department-oriented, so education-oriented faculty are identified in this regard. ࡗ The curriculum is under revision, and chairs are appointed centrally for all systems.
CURRICULUM RENEWAL PROCESS
A major process of curriculum revision is now under way in the Keck School of Medicine under the direction of a Curriculum Revision Coordinating Committee (CRCC). This committee is composed of basic scientists, clinicians and representatives of medical education. The CRCC, in conjunction with the Educational Policy Committee, is going forward with plans to completely revise the medical curriculum. The target date for implementation of the new curriculum is fall of 2001. The schedule as now proposed begins with core principles of health and disease, followed by organ systems emphasizing function/dysfunction, and continues into the second year.
The second year ends with an integrated case-study approach to health and disease, a sequence of carefully designed cases that will require students to integrate their knowledge and competencies in the basic and clinical sciences. Introduction to Clinical Medicine (ICM) will continue throughout the first two years of the curriculum, providing additional opportunities for correlations between basic and clinical sciences. Cadaver dissection will take place in the beginning of the first year, although additional instruction in gross anatomy will be a component of each organ system during the first two years of the curriculum.
Learning Outcomes
ࡗ The Educational Policy Committee of the school has established and reviewed educational objectives. ࡗ The curriculum is linked to the objectives.
Changes in Pedagogy
ࡗ Case-based teaching will be an integral part of the new curriculum. The cases and their associated basic science and clinical learning objectives will be integrated throughout the curriculum in a coordinated manner, thus facilitating the realignment of content in specific subject areas with cases in a manner that emphasizes and reinforces the clinical relevancy. ࡗ The new curriculum will have decreased lecture time and increased small group teaching. ࡗ The new curriculum will have increased opportunities for student self-directed study. ࡗ Standardized patients will be used for teaching and assessment in all years of the new curriculum.
Application of Computer Technology
ࡗ All students in years one and two have been provided with high-speed connectivity to the Internet, including state-of-the-art computers in all 15 multidisciplinary laboratories.
ࡗ All year-one and year-two students have computer accounts, including individual e-mail accounts and productivity software. ࡗ Web-based learning materials will continue to expand for all four years of the curriculum. At present approximately 90% of the learning materials presented to year-one and year-two students are already available in Web format on the Internet (http://medweb.hsc.usc.edu), including all visual materials (classroom and laboratory slides) in pathology, microanatomy, and microbiology, and all learning objectives, and lecture handouts for all courses. ࡗ Practice questions in a variety of basic science disciplines and numerous clinical case vignettes are already available on-line and will continue to expand. ࡗ An extensive Web-based database of clinical cases to be used in the new case-based curriculum is currently under development.
Changes in Assessment
ࡗ Evaluation of faculty by students is now done by computer. ࡗ Computer-based examinations are being considered. ࡗ There is direct faculty observation of student performance in ICM and in OSCEs. ࡗ Clerkships conduct OSCEs. ࡗ All third-year students are required to pass a rigorous OSCE prior to graduation. ࡗ All second-year students are required to pass an OSCE in ICM.
Clinical Experiences
ࡗ Students have a broad range of clinical experiences in physicians' offices, clinics, and wards of public and private hospitals.
Curriculum Review Process
The overall design of the present school of medicine curriculum was established in 1969, and, although updated annually, it has never undergone systematic review and revision. During the subsequent 30 years there have been (1) enormous increases in medical research and an explosion of medical knowledge, (2) increasing specialization in medicine, (3) new emphasis on molecular medicine, genetics, medical informatics, ethics, evidence-based medicine, and more, and (4) revolutionary changes in financing and delivery of health care. Given this changing environment, the challenge of curriculum revision is to reconsider what, when, and how to teach, knowing it is clearly impossible to cover all that might be learned about medicine in four years of medical school.
ࡗ The LCME accreditation in 1991 noted a need for curriculum revision, and again in 1997 the LCME cited as a deficiency a lack of systematic review and revision of the overall curriculum. Specific points noted by the 1997 LCME report were:
• There was no effective formalized system to review and coordinate the curriculum as a whole.
• The curriculum was not sufficiently guided by overarching principles. ࡗ The medical school faculty and administration have responded positively to the need for curricular reform. ࡗ In recent years, several groups within the medical school made recommendations regarding curricular revision (Blue Ribbon Task Force on Medical Education, Curriculum Revision Subcommittee of the Year I-II Curriculum Committee, and the Curriculum Revision Implementation Planning Committee). ࡗ These groups emphasized the need for thorough review and revision of the curriculum with attention to certain areas as described below. ࡗ As a result, a number of distinct steps were taken toward curriculum revision:
• In 1998, the Curriculum Revision Subcommittee was appointed as a subcommittee of the Year I-II Curriculum Committee. This committee considered local and national recommendations regarding curriculum and designed an overall plan for curriculum revision in the first and second years, and presented its plan in March 1999.
• In July 1998, the Case-Based Education Committee was appointed and faculty development of the Student Practice Profile Project was initiated.
• In April 1999, the Year I-II Curriculum Committee reviewed and approved the Curriculum Subcommittee proposal.
• In May 1999, the Educational Policy Committee approved the new curriculum design. • In July 1999, the Curriculum Revision Implementation Planning Committee was appointed and charged with developing a plan and timeline for curricular revision and implementation.
• In October 1999, faculty retreats for curriculum revision were held. Through large-and small-group discussion drafts were developed for (1) content of core principles section, (2) sequence of systems, and (3) criteria for determining content of systems and inte-grated case-based sections of the new first-and second year curriculum.
• In November 1999, financial support for implementation was confirmed by the Dean and the Finance Committee. ࡗ In addition, the school's educational objectives were revised and approved by the Educational Policy Committee in September 1999. ࡗ The plans for curricular revision are based upon the following goal and overarching principles:
• Overall curriculum goal: -The new curriculum will provide a generalist education that will prepare graduates to enter any specialty.
• Overarching principles:
-To facilitate achieving the goal, the school has been developing an innovative Student Practice Profile Project. -The Student Practice Profile Project, a collection of carefully designed clinical cases that represent the most common and important problems in all medical specialties, is being written by the collaborative efforts of USC faculty. -The Student Practice Profile Project will thus serve as an overarching mechanism by which to organize and integrate the four years of the new curriculum. ࡗ The cases and their associated basic science and clinical learning objectives will be integrated throughout the curriculum in a coordinated manner, thus facilitating the realignment of content in specific subject areas with cases in a manner that emphasizes and reinforces the clinical relevancy. ࡗ The overarching principle is therefore the enhanced integration of basic science education into clinically relevant medical education. ࡗ The expected outcome is that graduating students will have learned all clinical and basic science aspects of the student practice profile, i.e., competency as a generalist physician, and will be appropriately prepared to pursue further training in the area of medical specialization of their choice. ࡗ Core features of the new curriculum:
• A careful assessment of each portion of the new curriculum will be conducted.
• This assessment will be aided by a committee charged with ongoing evaluation to ensure that the curriculum provides a comprehensive and appropriately balanced generalist curriculum.
• A core principles of health and disease section will begin in the first year and provide the basis for study of the systems.
• Case-based learning will be emphasized throughout the curriculum, beginning on day one of medical school as a consistent and integral part of the curriculum.
• Systems will integrate study of normal human functions, biology, anatomy, physiology, and health, with study of dysfunctions, mechanisms of disease, and diseases. • There will be less lecture time and more problem solving and small-group teaching.
• There will be more use of computer-based self-directed learning.
• There will be increased emphasis on professionalism and on evidence-based medicine.
• A section of integrated patient-centered problems will complete the second year.
• An organizational structure centered on the faculty directing the courses that does not center on the traditional departments will be created.
Future Goals and Challenges
ࡗ Planning will proceed according to the proposed timeline with the new curriculum being initiated in 2001. ࡗ A comprehensive review of the third and fourth years of the curriculum will take place. ࡗ A program evaluation committee will be established to review the revised curriculum on an ongoing basis. ࡗ A centralized student evaluation committee will be established with the Curriculum Office to review and coordinate examinations and student evaluations.
ࡗ The required curriculum was established in 1983, with responsibility for the education program vested in the faculty through the faculty senate, which has standing committees for curriculum, admissions, student performance, and medical scholars. ࡗ The decanal oversight of the curriculum initially resided with the associate dean for academic affairs (who basically handled faculty affairs and little related to curriculum). ࡗ Serving as a parallel governance structure to the faculty senate process, the Office of Medical Education (OME) was created and expanded during the past decade (see Figure 1 ). ࡗ The curriculum is currently managed by a standing faculty senate committee, the Committee on Courses and Curriculum (CCC), with parallel oversight and support by the OME.
Office of Education ࡗ As described above, the OME was established in 1990.
It was expanded to the current five FTEs during the subsequent decade. ࡗ Notable changes were the creation of an associate dean for medical education (initially a 0.5 FTE in 1992, expanded to a 1.0 FTE in 1999) and the creation of a standardized patient program in 1994. ࡗ Over the years, the role of the OME has grown to include monitoring curriculum quality, working to improve problem courses and clerkships, encouraging innovation in all aspects of curriculum, and assuring effective implementation of new programs and changes.
Budget to Support Educational Programs
ࡗ The OME is supported with a distinct annual budget, derived from the operating budget of the school of medicine. ࡗ In addition, there are at least two other important programs responsible for aspects of medical education.
• SUMMIT, the learning technologies unit described below, is supported by the operating budget and outside grants.
• The Medical Scholars Program, which oversees the five-year program for students pursuing in-depth re-search in one of several specified areas (life sciences, arts and humanities, public service, enterprise, biomedical engineering), is supported through development funds.
Valuing Teaching
ࡗ Course evaluations, including evaluations of individual lecturers, are collected for every course and reviewed quarterly by the CCC. Lecturers receiving poor ratings are mentored by the course director. If performance improvement is not demonstrated, the lecturer is removed from the course. ࡗ In addition, an internationally renowned scholar in the area of faculty development uses techniques such as selfand peer-assessment via videotaping to individually evaluate and improve faculty teaching skills, with demonstrable improvement. During the past decade, this scholar has been working with Department of Medicine faculty and residents. ࡗ Following the educational retreat in 1999, which initiated the current ongoing curriculum reform, this scholar began working towards the expansion of this program of improving teaching skills to make it available to all faculty in the school of medicine. ࡗ There are three named teaching awards presented annually at graduation. ࡗ Teaching is recognized through the same appointment and promotion process that evaluates research, education, and clinical contributions.
CURRICULUM RENEWAL PROCESS Learning Outcomes
ࡗ The senate of the faculty council has adopted nine fundamental educational objectives for students enrolled in the MD degree program. These are found on page 28 of the 1999 school of medicine catalog and also are available from the author in the online catalog: ͗http:// www.med.stanford.edu/school/catalog͘.
Changes in Pedagogy
ࡗ The school has employed numerous innovations in the past ten years to enhance medical student education. Highlights of these innovations include the following.
• Novel teaching methods are used to develop clinical skills early in medical training and to introduce the student to the principles of clinical reasoning.
• Several new courses have been implemented early in the curriculum (years 1 and 2) to develop the student's skills in patient interviews, clinical examination and diagnosis, and clinical reasoning. The Physicians and Patients course, given in the first year, emphasizes patient interview skills, focused readings, and discussion of ethics in medicine, and begins the integration of basic science with clinical medicine. • Several of the ''vertical threads''-multidisciplinary concepts taught within the context of several courses (see below)-are initiated in this course. In the spring of the first year, students learn the principles of the psychiatric interview. • In the second year, students enroll in the Preparation for Clinical Medicine series, which includes developing skills in the physical examination, improving skills in the patient interview, and practicing clinical presentation in one-on-one settings with a faculty preceptor.
• A significant portion of the spring of the second year is devoted to clinical reasoning and problem-solving exercises in which students meet daily in groups of ten to 12 with faculty ''facilitators'' to engage in problem-based learning (PBL) cases, discuss clinical-pathologic correlations, and be challenged by clinical dilemmas using multistation exercises.
• Six vertical threads-multidisciplinary concepts taught within the contexts of several courses-have been developed in the areas of cross-cultural medicine, human sexuality, medical ethics, nutrition, disease prevention and health promotion, and substance abuse. These threads provide students with a foundation in these important, but sometimes overlooked, topics in medicine. The use of vertical threads also makes possible an integrated approach to teach principles of medicine important to the new physician.
• There is an increase in the use of a digital curriculum, including use of Web-based instruction, Web-based teaching exercises and review materials, and computer simulations of teaching cases. ࡗ Currently, all of the required courses during years 1 and(e.g., the Human Nutrition course), an entirely digital format is available, which allows students the flexibility to take the course at any time (and almost anywhere) during their tenure in medical school. ࡗ The school has made increasing use of standardized patients in the past ten years to evaluate students and to assure progress in achieving adequate clinical skills. Students are evaluated during the course of several of their core clerkships to measure their progress and to suggest improvement, if necessary. ࡗ All students are encouraged to specialize or pursue indepth research, either through joint degrees (MD-PhD, MD-ME, MD-JD, MD-MBA) or through a fifth year of research that is fully funded by established scholarships. ࡗ Med Scholars are proposed by students, generally in their preclinical years, and evaluated by one of several standing faculty committees (i.e., those on Life Science Scholars, Arts and Humanities Scholars, Public Service Scholars, and Enterprise Scholars). an integrated indexed search over the entire body of digital material, and receive a response within eight seconds or less. The domain is unique in that it allows learnerinitiated and learner-controlled searching of scholarly medical material. The integration of the search and the unique indexing allow ''just-in-time'' information to be derived. ࡗ SHINE (currently being commercialized as a product called e-SKOLAR) is available through password access over the Web and is extensively used by medical students. ࡗ Stanford has just instituted a required one-hour course in nutrition that is entirely computer-based. The course may be taken at any time over the four-or five-year period of the MD degree. It spans the disciplines from biochemistry to pathophysiology and clinical cases and employs interactive methods, including virtual labs. In addition, there are several computer-based courses that are supplemental, such as BRAINSTORM, a neuroanatomy program. ࡗ The school is actively involved in the creation of simulated training environments. A simulated operating room for anesthesia training was developed and is available at the Palo Alto Veterans Hospital. The chair of surgery has developed a simulated bronchoscopy trainer. This was commercialized by HT Medical, and a unit is now available at the school. Faculty are developing a variety of simulations, including several other simulated surgical training environments and a simulated female pelvis with haptic feedback for instruction in female pelvic examination. This is used in the Preparation for Clinical Medicine (PCM) course. ࡗ In addition, a commercial IV simulator with haptic feedback was just purchased, and it will be used to train students in the procedure of intravenous access in the PCM course. ࡗ The school is engaged in a joint research endeavor with the Karolinska Institute of Stockholm, Sweden, to develop a battery of ISPs (interactive simulated patients).
Application of Computer Technology
Curriculum Review Process
ࡗ Ongoing review of the current curriculum is overseen by the CCC and the OME, with extensive evaluation of all courses conducted on an annual basis. ࡗ An institutional curriculum review was last performed for LCME certification in 1997. ࡗ In 1999, a school-wide off-site retreat for faculty was held to assess the status of education at the school of medicine. This initiated the current curriculum reform effort described below. Several fundamental questions are being addressed, including:
• What is the required ''core'' curriculum?
• What is the appropriate mix of pedagogic methods (lectures versus small seminar, incorporation of casebased or problem-based learning tools, inclusion of vertical threads topics, use of computer technology and simulated training environments, independent research)? • What is the appropriate timing and sequence of the integration of clinical with preclinical material? • What is the appropriate mix of hospital-based versus ambulatory clinical care? • What is the institutional commitment for faculty development in teaching, as well as the role of teaching and education in the appointment and promotion processes? ࡗ Curricular reform that spans the preclinical, clinical, and graduate curricula and training programs is in progress at the medical school. ࡗ The flagship Medical Scholars Program, which provides students with full fellowship support to design and conduct independent research in the laboratory, clinic, and community and to gain front-line experience in the biotechnology/business sector, is also being redesigned to provide students with greater opportunities for rigorous and intensive immersion in scholarship. ࡗ Goals for the curricular reform were identified at the education retreat in February 1999. These include an emphasis on critical thinking; integration of medical and graduate student education; and bilateral integration of basic, translational, and clinical sciences. ࡗ The students' professional needs and goals are being significantly affected by the changing structures of both medical research and clinical practice. Accordingly, in the fall of 1998, faculty began to identify the strategic shifts that the school must implement to prepare graduates to practice medicine well into the 21st century. ࡗ Emerging technologies in genomics and medical informatics that are transforming diagnostics and therapeutics are of special interest. ࡗ The new curriculum will provide students with the broad range of skills necessary to initiate and adapt to continuous change and to assume positions of leadership as medical scientists in academic medicine, the community, and industry.
ࡗ The curriculum reform coincides with the school's major architectural renovation of the library, classrooms, and administrative offices. ࡗ The technologic infrastructure under design will support implementation of novel modes of learning and course delivery, some of which are already in place (for example, computer-simulated haptic diagnosis; videotaped interviews with and exams of standardized patients; international, cross-cultural synchronous and asynchronous problem-based collaborations; videoconferencing; and classroom access to digital libraries). ࡗ A faculty development program to enhance classroombased skills, promote active learning, and focus on teaching principles rather than facts is also under design. ࡗ The new curriculum will be rolled out in phases. The redesigned Medical Scholars Program is already in place. ࡗ It is anticipated that a significant part of the required undergraduate curriculum will be taught during academic year 2001-02. The new curriculum will stand out in two areas: 1) the use of advanced computer-based learning technologies to supplement (not replace) current interpersonal instruction, and 2) the encouragement of independent scholarship through the Medical Program Scholars or combined degrees in order to foster critical thinking and the development of leadership. ࡗ The barriers encountered are predictable: innate resistance to change by course directors, lack of faculty time to address the issues in a truly efficient fashion, and a method of tuition disbursement to departments that strongly reinforces the maintenance of the status quo. ࡗ There is a strong, collective interest on the part of faculty and students to modernize the curriculum and differentiate it in a uniquely Stanford way. ࡗ Support for the curricular reform effort comes through a dedicated budget derived from the operating budget. ࡗ A director of curricular reform (at the PhD level) and an associated administrative assistant have been hired to work with a standing faculty steering committee and decanal staff to accomplish this effort of curriculum modernization. elected by the faculty senate, and the curriculum committee, with four student representatives, were responsible for ongoing review of individual courses/clerkships. ࡗ In 1991 a student course representative system was established to assist in review of courses, and in 1994 a medical student curriculum committee was formed to review the reports of the student representatives. ࡗ At a retreat sponsored by the dean in 1997, the dean and the faculty agreed on the establishment of a position for a senior associate dean of education responsible for the oversight of student-related areas including admissions, student advocacy, affairs, advisement, and curriculum. ࡗ Consistent with the recommendations of the retreat, the new dean of education formalized and funded separate committees for the first-, second-, and third-year course/ clerkship directors. ࡗ In conjunction with the curriculum committee chair, the dean of education also established two standing subcommittees. This included an informatics committee to make recommendations to improve the utilization of modern informatics in the curriculum and other student areas, and the MS IV committee, charged with developing continuing integration of clinical and basic science education in the fourth year. ࡗ After several attempts to reorganize the curriculum committee, the dean of education appointed a committee to make specific recommendations. Based on these recommendations the curriculum committee, faculty senate, and department chairs approved a new structure in 1999. ࡗ The curriculum committee and the curriculum review committee were combined into a single committee with a chair appointed by the dean. One faculty member is appointed by the faculty senate and two each are appointed by the first-and second-year course directors and four by the combined third-year clerkship directors and MS IV committee. Five students appointed by the Medical Student Council represent each medical school year and the MSTP (PhD/MD) program. ࡗ This places the responsibility for curriculum oversight and review in the hands of those most directly involved in medical student education. ࡗ The dean of education is sponsoring a curriculum committee retreat open to all faculty and students in April 2000. This retreat is to define the goals and objectives in the educational program for the MD degree and to develop an agenda for the curriculum committee for ongoing improvement of the education for medical students. ࡗ In addition to the five standing committees, four additional committees were established for the retreat. These include new educational initiatives, electives in the curriculum, physician scientists and academic careers, and first-and second-year essentials.
Office of Education
ࡗ The centralized Educational Support Services of the Health Sciences Center campus provides excellent logistical support for classrooms, audiovisual equipment, and testing. ࡗ In 1995 a separate office of education was established to provide support to the educational programs and faculty consultative services on instructional design, development, and evaluation. ࡗ The dean of education and the director of the Office of Education (OE) have successfully worked together so that the OE functions clearly as the the school medicine's OE, including support for the AAMC's Curriculum Management and Information Tool (CurrMIT) and curriculum management, course syllabi, OE faculty support for student course representatives, the curriculum committee, and all retreat committees. ࡗ The OE is funded by the HSC Chancellor's Office (school of medicine 40% equivalent contribution).
Budget to Support Educational Programs
ࡗ A discrete budget for the overall educational program does not exist. ࡗ Central funds have been utilized for special school-wide programs, such as the Primary Care Curriculum (PCC) and student retreats. ࡗ State educational dollars are distributed to departments.
Some, but not all, departments track these monies to educational activities.
Valuing Teaching
ࡗ Faculty responsible for medical student education are identified and rewarded in various ways by their departments. ࡗ In 1998 rules for tenure and promotion were revised, separating the two processes. ࡗ Individuals are now eligible for promotion when documenting excellence in education and teaching and meritorious performance in clinical and scholarly activities. ࡗ In 1995 Bridge to the Future (now Total Learning Environment) Awards and mini-grants were established to recognized innovations in education. ࡗ Annually, a faculty member is selected by the senior class to receive the President's Award for Teaching Excellence and the medical student council selects one faculty member for the Chancellor's Teaching Recognition Award.
CURRICULUM RENEWAL PROCESS
Learning Outcomes ࡗ In the first and second years individual courses have learning objectives, but there are no overall objectives for these years. ࡗ The third-year clerkship directors have identified competencies (learning outcomes) that students will be expected to demonstrate at the completion of the core clerkships. ࡗ The process for determining the outcomes was a collaborative one that took two years of sharing what was done in the third year and then coming to consensus about what was essential. ࡗ There are currently no curriculum-wide learning objectives for the medical students. ࡗ The new initiatives committee identified a set of curriculum-wide objectives to present at the April 2000 retreat.
Changes in Pedagogy
ࡗ There have been many changes to the educational program. ࡗ The most remarkable innovations in the curriculum have been initiated through the Primary Care Curriculum (PCC). ࡗ The PCC, launched in 1994, is a three-year office-based preceptorship and primary-care-oriented curriculum. ࡗ Since the Introduction to Medicine course was replaced by the PCC, physical examination and communication skills have been incorporated into the PCC. ࡗ Communication skills are taught in many venues, including Bayer Institute for Health Care Communication workshops and in PBL with standardized patients. ࡗ PCC uses standardized patient PBL during the first and second years. ࡗ During year three students participate in small-group sessions addressing issues related to professionalism. ࡗ Standardized patients are utilized in the PCC to assess physical examination and communication skills and professionalism. They are also used in the family medicine clerkship for assessment, and planning is under way for their use for assessing the third-year essentials. ࡗ The pediatrics clerkship used interactive computerized patients for assessment. ࡗ The Colorado Commission on Higher Education has designated the MD degree program a program of excellence, based largely on the PCC. ࡗ Clinical correlates or case-based instruction are used in many of the basic science courses, including anatomy, embryology, genetics, microbiology, pharmacology, and pathophysiology. ࡗ The microbiology, pharmacology, and pathophysiology courses coordinate the teaching of infectious diseases. ࡗ Physiology has implemented small-group learning sessions in the ICU setting to supplement animal laboratories in cardiovascular, renal, and pulmonary physiology. ࡗ In the first year medical students participate with nursing, pharmacy, PT, and PA students in an interprofessional course called Ethics in the Health Professions. Although there are some lectures, the course is primarily taught in small groups. ࡗ An interprofessional course in professionalism is being planned. ࡗ Electives on the nature of illness and hospice experiences in the fourth year promote understanding of end-of-life issues, spirituality, and culture.
ࡗ A basic science course in nutrition in the first year is supplemented by clinical electives in nutrition. ࡗ In order to help with periods of transition the school has developed three student retreats, held in the mountains. The first retreat focuses on the transition to becoming a medical student, the second on preparing for traditional clinical rotations, and the third on transitioning to residency. ࡗ There is a required one-week (soon expanding to two) transition-to-the-third-year course held at the start of the third year. There is also an elective transition to residency in the fourth year. ࡗ The transition to residency emphasizes an integration of clinical and basic sciences. ࡗ A subinternship, in any specialty chosen by the student, must be completed during the fourth year to better prepare the student for residency training.
Application of Computer Technology
ࡗ Students will be required to have computers by 2002. ࡗ The use of computer technology has been fragmented and incremental. ࡗ It is hoped that the recommendations of the informatics committee to the curriculum retreat will provide better organization for the use of computer technology in the future. ࡗ Current uses include universal e-mail, Web, and database access for all students and faculty. ࡗ Access to computers is available in the HSC library, in an eight-station medical student computer lab, and in two 12-computer classrooms available 24 hours a day. ࡗ Some courses such as embryology and the PCC rely heavily on e-mail communication. Embryology, immunology, and the PCC utilize Web sites and linkages. ࡗ Immunology and cell biology are using computer animation. ࡗ The pediatrics clerkship is utilizing computer-based standardized patients, and embryology will utilize on-line testing. ࡗ Pediatrics and family medicine are using on-line student, faculty, and course evaluation and plans are to have all courses and clerkships using online faculty and course evaluation for the 2000-2001 academic year.
Changes in Assessment
ࡗ The state legislature, recognizing the importance of assessment, has funded the Center for Studies of Clinical Performance. This center will be located at the new 217-acre UCHSC campus at the former Fitzsimons Army Medical Center. ࡗ The center will have 24 standardized-patient rooms, including 18 outpatient, two inpatient, and four consulting rooms. Computerized testing facilities will also be present. The center will be equipped with state-of-the-art monitoring and recording capabilities. It will open in the next two to four years. ࡗ Recognizing the importance of assessment, the dean created a new position for an associate dean for educational development and assessment in 1999. ࡗ The PCC uses standardized patients, faculty observation, OSCEs, and computerized testing to assess students' knowledge, skills, and behaviors. ࡗ Some of the clerkships also use standardized patients and computerized testing to assess competencies of students, although they are now in piloting phases. ࡗ The family medicine and psychiatry clerkships collect log data to assess the clinical learning experience. ࡗ The third-year clerkships still mostly use faculty observation. ࡗ The school piloted an end-of-third-year OSCE clinical practice exam with five stations within the PCC last year. ࡗ The clerkship directors participated in the development of the cases for the OSCE assessment. ࡗ This year the school will be an NBME Board testing site and will contribute some cases developed at the school.
Clinical Experiences
ࡗ Students begin seeing patients in a primary care physician's office in the first year. ࡗ The longitudinal preceptorship continues for the first three years and can be continued for an elective fourth year. ࡗ Near the end of the first year students have an ICU observational experience as a supplement to their physiology laboratories. ࡗ Starting in the first year students may elect to work in clinics providing care to homeless people and patients who are recovering from substance abuse or dealing with domestic violence. ࡗ Students have increasing responsibility in these clinics as their knowledge and experience increase. ࡗ During the summer between the first and second years, students may elect to spend time in rural primary care (family or internal medicine) offices supported by AHEC sites. ࡗ During the third-year core clerkship there has been in-creasing utilization of office-based experiences in most of our required clerkships, including serving the entire clerkship in an AHEC site. ࡗ Throughout the third and fourth years students see patients in clinic and ward settings, faculty and private practice office settings, ORs, psychiatric hospitals, rural offices and hospitals, community health centers, prisons, and clinics for underserved populations.
Curriculum Review Process
ࡗ The curriculum committee reviews individual courses on a three-year cycle. Usually these reviews result in small changes to existing courses. ࡗ To instigate curriculum renewal the administration, faculty, and students have used the retreat format. ࡗ The initiation of the PCC followed a 1994 retreat, and the creation of the dean of education position and the restructuring of the curriculum committee followed a 1997 retreat.
ࡗ The dean of education sponsored a curriculum committee retreat for curriculum renewal in April 2000. The retreat was held to define the goals and objectives of the educational program for the MD degree and develop an agenda for change for the curriculum committee for ongoing improvement of medical education. ࡗ As described above, nine committees reported at the retreat. The dean of education appointed the chairs of these committees in consultation with the dean. Committee members were selected from recommendations of department chairs, the faculty senate, the curriculum committee, and the medical student council. ࡗ The new initiatives committee will identify a set of principles that will be the basis for evaluation of current courses and for the development of future programs; define the data needed for ongoing evaluation of the curriculum for appropriateness and timeliness; place in the curriculum learning activities congruent with the goals and objectives of the school of medicine; and suggest an ongoing process for total curriculum review.
